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NATIONAL FOREWORD 

This Indian Standard (Part 2/Sec 3) which is identical with ISO 4176 : 1981 'Fertilizers — Determination of 
nitrate nitrogen content — Nitron gravimetric method' issued by the International Organization for 
Standardization was adopted by the Bureau of Indian Standards on the recommendations of the Fertilizers 
Sectional Committee and approval of the Petroleum, Coal and Related Products Division Council. 

The text of ISO Standard has been proposed to be approved as suitable for publication as an Indian 
Standard without deviations. Certain conventions are, however, not identical to those used in Indian 
Standards. Attention is particularly drawn to the following: 

a) Wherever the words International Standard' appear referring to this standard, they should be 
read as Indian Standard'. 

b) Comma (,) has been used as a decimal marker, while in Indian Standards, the current practice 
is to use a point (.) as the decimal marker. 

In this adopted standard reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards, which are to be substituted in their places, are listed 
below along with their degree of equivalence for the editions indicated. However, that International Standard 
cross-referred in this adopted ISO Standard, which has subsequently been revised, position in respect of 
that latest ISO Standard has been given: 



International Standard 



Corresponding Indian Standard 



Degree of 
Equivalence 



ISO 648 : 1977 Laboratory glassware 
— One-mark pipettes 



IS 1117:1 975 One-mark pipettes Not equivalent 

(first revision) 



IS0 1 042 : 1 983 Laboratory glassware 
— One-mark volumetric flasks 



IS 91 5 : 1 975 One-mark volumetric 
flasks {first revision) 



do 



The Technical Committee responsible for the preparation of this standard ha? reviewed the provision of 
the ISO 648 and IS0 1 042 and decided that they are acceptable for use in conjunction with this standard. 
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Indian Standard 

METHODS OF SAMPLING AND TEST 
FOR FERTILIZERS 

PART 2 DETERMINATION OF NITROGEN 
Section 3 Nitrate Nitrogen Content — Nitron Gravimetric Method 



1 Scope and field of application 

This International Standard specifies the nitron gravinnetric 
nnethod for the determination of the nitrate nitrogen content of 
fertilizers. It is suitable for use as a reference method and is 
applicable to ail fertilizers. 

NOTE — In the presence of a 9-fold mass excess of chloride, the result 
will be too high by 0,4 % of the result obtained. 



2 References 

ISO 648, Laboratory g/assware — One-mark pipettes, 

ISO 1042, Laboratory glassware — One-mark volumetric 
flasks. 



3 Principle 

Precipitation of nitrate ions in acid solution as a complex with 
nitron reagent. 

Filtration of the precipitate, drying and weighing. 



5 Reagents 

During the analysis, use only reagents of recognized analytical 
grade and distilled water or water of equivalent purity. 

5.1 Acetic acid, 28,5 % iV/V) solution. 

Dilute 285 ml of glacial acetic acid to 1 000 ml with water. 

5.2 Sulphuric acid solution. 

Dilute one volume of sulphuric acid (^20 ~ 1,84 g/ml) with 
three volumes of water. 

5.3 Nitron, 100 g/l solution. 

Dissolve 10 g of nitron {{3,5,6-triphenyl-2,3,5,6-tetraazabicyclo 
[2.1,1lhex-1-ene)} in a mixture of 95 ml of water and 5 ml of 
glacial acetic acid. Filter the solution through a dry filter paper 
and store in a dark glass bottle. 

New reagent shall be used to avoid a high result in the blank 
test. 



4 Reaction 
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6 Apparatus 

Ordinary laboratory apparatus and 

6.1 One-mark volumetric flask, of capacity 500 ml, com- 
plying with the requirements of ISO 1042, class A. 

6.2 One-mark pipettes, of capacity in the range 5 to 20 ml, 
complying with the requirenlents of ISO 648, class A. 

6.3 Glass filter crucible, of porosity in the range 4 to 
16 Mm. 

6.4 Oven, capable of being maintained at 110 ± 2 °C. 

6.5 Mechanical flask shaker, with a rotary or reciprocating 
action. 

6.6 Ice-bath, capable of being maintained at a temperature 
of 0to0,5°C. 
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7 Procedure 

7.1 Test portion 

Weigh, to the nearest 0,001 g, about 5 g of the laboratory 
sannptei> and transfer to the volumetric flask (6.1). 

7.2 Preparation of test solution 

7.2.1 Products soluble in water 

Add about 400 nnl of water at 20 ^C to the test portion (7.1) 
and, using the mechanical flask shaker (6.5), shake the flask 
continuously for 30 min. Dilute to the mark with water and mix. 



7.4 Blank test 

Take 100 ml of water, or, if acetic acid solution has been used 
to dissolve the test portion, the same amount of acid as in the 
aliquot portion diluted to 100 ml with water. Proceed as 
described in (7.3.2). The mass of precipitate shall not exceed 
1 mg. If this limit is exceeded, repeat the blank test and the 
determination using new reagent. Old reagent is known to give 
high results in the blank test. 



8 Expression of results 

The nitrate nitrogen content, w, expressed as nitrogen (N) as a 
percentage by mass, is given by the formula 



7.2.2 Products containing 
likely to retain nitrate 



water-insoluble material 



Add 50 ml of water and 50 ml of the acetic acid solution (5. 1 ) to 
the test portion (7.1). Mix the contents of the flask and allow to 
stand undisturbed until any liberation of carbon dioxide has 
ceased. Add about 300 ml of water at 20 °C and, using the 
mechanical flask shaker (6.5), shake the flask continuously for 
30 min. Dilute to the mark with water and mix. 

7.3 Determination 

7.3.1 Filter the test portion (7.2) through a medium retention 
paper into a clean, dry conical flask and discard the first 50 ml 
of filtrate. Using one of the one-mark pipettes (6.2), transfer an 
aliquot portion of the filtrate containing 1 1 to 23 mg (preferably 
17 mg) of nitrate nitrogen, to a 250 ml beaker. Dilute with 
water to 100 ml. 
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where 



V is the volume, in millilitres, of the aliquot portion of the 
test solution taken in 7.3.1; 

niQ is the mass, in grams, of the test portion; 

/n, is the mass, in grams, of the precipitated nitron nitrate; 

14,01 is the relative molecular mass of nitrogen; 

375,3 is the relative molecular mass of the complex. 



7.3.2 Add 10 to 12 drops of the sulphuric acid solution (5.2). 
Check that the pH is between 1 and 1,6. Heat rapidly to the 
boiling point and, without allowing the solution to boi|2), 
remove the flask from the source of heat. Check that no 
calcium sulphate has precipitated; if it has, dissolve it by adding 
a few more drops of the sulphuric acid solution. Add 10 to 
12 ml of the nitron solution (5.3) in one addition. Place the flask 
in the ice-bath (6.6) and stir the contents for 2 min. Leave the 
flask in the ice-bath for 2 h. Add, from time to time, sufficient 
ice to the ice-bath to ensure that the temperature of the con- 
tents of the flask remains between and 0,5 °C.3) 

Weigh the filter crucible (6.3) to the nearest 0,001 g and cool it 
in the ice-bath. With the aid of suction, collect the precipitate 
quantitatively in the filter, using the filtrate to transfer the 
last traces of precipitate from the beaker to the filter crucible. 
Finally, wash the precipitate with 10 to 12 ml of water at be- 
tween and 0,5 °C. Dry the crucible and precipitate in the oven 
(6.4), maintained at 110 ± 2 ^C, for 1 h. Cool in a desiccator 
and weigh. Repeat the operations of heating, cooling and 
weighing until two successive weighings do not differ by more 
than 0,001 g. 



9 Precision 

The statistical information given below was obtained from the 
analysis of 30 sets of results, from laboratories in seven dif- 
ferent countries. 

9.1 Repeatability 

Successive results obtained using this method on identical test 
material and under the sanr>e conditions (same operator, same 
laboratory and same time) shall be considered suspect if they 
differ by more than 0,4 % of the mean of their values. 

9.2 Reproducibility 

Individual results obtained using this method on identical test 
material, but under different conditions (different operators, 
different laboratories, different apparatus and/or different 
times) shall be considered suspect if they differ by more than 
1,8 % of the mean of their values. 



1} The sampling of fertilizers will form the subject of a future International Standard. 

2) Urea and urea aldehyde condensates are decomposed by boiling acid. 

3} Temperatures lower than °C will lead to high results, temperatures higher than 0,5 °C to low results. 



10 Test report 

The test report shall include the following particulars : 

a) the reference of the method used, i.e. ISO 4176; 

b) the results and the method of expression used; 
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c) all information necessary for the complete identification 
of the sample; 

d) any operation not specified in this International Stan- 
dard or regarded as optional, together with any factors likely 
to have Influenced the result. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course 
of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director (Publication), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, It is taken up for revision. 
Users of Indian Standards should ascertain that they are in possession of the latest amendments or 
edition by referring to the latest issue of *BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc: No. PCD 20 (2069). 
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